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Revolutionary Aeropropulsion Concepts Project

Goal

Provide Balanced Investments in Aeropropulsion Technology Research to Aggressively Pursue
Revolutionary Aeropropulsion Concepts Capable of 2x Payload-Range for Commercial and
Military Aircraft, Enabling Point-to-Point Air Travel with Near Zero Emissions Capability, Leading
to New, High Performance Aircraft and Air Breathing Space Transportation Systems

Approach

Push technology barriers, enable breakthroughs, investigate unconventional systems

Develop sustained, long-term relationship with university community and innovative
commercial partnerships with industry to foster and stimulate technology innovations and
exploit advanced technology breakthroughs

Build on and enhance GRC'’s strong Core Competency and innovative research in
Aeropropulsion and Aerospace Power

Apply integrated propulsion system analyses, supported by risk/safety/performance
analyses to assess high payoff concepts, and to identify technology barriers, research
needs, and steps toward technology maturation

Seek and identify further technology maturation opportunities, such as REVCON, Flight
Research R&T and future Focused Research Efforts throughout the Project
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Revolutionary Aeropropulsion Concepts

Non-traditional
Propulsion/Power Systems

Electric
Propulsion

Multi Cycle
Engines

Enabling
: Distributed

Hybrid
Propulsion

Variable
Capability
Propulsion and Powre SIES

Propulsion
Systems

Mobility Enabled by 2x
Payload-Range and Near
Zero Emissions

A/CIrnpacE:>>




Investment Area 1. New Millennium High Mach Propulsion
High Mach Point-to-Point and Global Access

) . . Global Access Vehicle
Barrier Technologies Supersonic Bizet

- Intelligent, adaptive structures
. Miniature sensors and actuators N
- Light weight materials and structures
- high temperature
- high durability (commercial life)
. Alternate Fuels for high thrust-to-weight Nano Materials and Structures
- high energy density additives such as
nano particulates and derivatives
- high hydrogen-to-carbon synthetic fuels
- gelled propellants
- Validated, high fidelity thermal/aerodynamic e
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Investment Area 2: Unconventional Propulsion Cycles
Revolutionary Architecture and Operations
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Advanced propul sion technol ogies that enable modification of engine cycle characteristics to meet diverse
mission requirements without severe geometry changes, enabling adaptive cycle operation across entire
mission for optimal performance & minimal emissions. Characteri stics of avariable capability engine:
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Investment Area 3: Non-Turbomachinery Based Components
Emissionless Propulsion

Powerplant | mprovements
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Technology Have Rapidly Advanced |

Boeing 737-200
the State-Of-The-Art.

(20X SOA Increase)

=
o

Barrier Technologies
Light weight, corrosion resistant
materials
Innovative Fuel Cell Stack
- Anode/Electrolyte/Cathode
optimization <Lim E*/ ; B | O
- Components for High Power 0 1m0 1m0 1m0 am 00
Density (2x - to 20x Calendar vear
improvement)
nghly efficient motors (eg Example: Integratiti] ?Stem]?t(;(;mbitne Power Production
supercondutivity motor) (Fuel C:II: + Rler:(:taant Sf[zrcal;rei Wing)
Integrated Miniaturized Power
Distribution Systems
Ultra High Energy Density (10-
100x) Power Sources
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Commercial Aircraft
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Configurable, Modular, Highly Integrated Propulsion

Simple, Building Block Approach
Cost Efficient

Maximum Fuel Efficiency

Zero to Near Zero Emissions

Supper Light/Efficient
Electric Motors

Stall Resistant

Highly Loaded

Compressor/Propulsor R Ot
Systems/Stages

Self-Diagnosin

Self-Monitori
Uncooled High Temperature Self-Healing
Highly Loaded Turbines Morphing

- Multiple stages stacked as necessary
. Each stage self contained, speed independent
. Configurations, Modes of Operation
> ZEV - Electric drive only
> Combustion assisted with electric cruise
> Heat engine
Advanced combustor/fuel
In-stage combustion

Highly Integrated
. Propulsion Systems
- Propulsion/Airframe
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